Variation of the molecular packing density
The density of the molecules bridging the electrodes was varied by increasing the size of the unit cell and consecutively removing molecules. Figure S1 a-e shows the different unit cells for molecular packing densities of ϴ=1, 1/2, 1/4, 1/8 and 1/16, respectively. For example, the 50% packing density, ϴ=1/2, was achieved by doubling the (2x2) surface unit cell in x-direction and deleting one molecule.
The gold atoms situated laterally in-between the remaining molecule were set to their bulk atomic positions (eliminating surface reconstructions due to thiolate-Au bonds in regions, where molecules have been removed). Lower packing densities were generated by alternately doubling the unit cells in y-and x-direction, in all cases retaining only one molecule per unit cell. For all packing densities, the molecules are kept in the equilibrium geometry found for ϴ=1. Figure S2 shows the current-voltage characteristics of the investigated systems for the single molecule junction in a voltage range between 0 V and 0.50 V. At 0.2 V we can identify a sequence of currents following: S ≈ NC > Pyr ad > CH 2 S > Pyr. This sequence is the same as for the zero-bias conductance G(E F ) = T(E F )•G 0 shown in Figure 2 of the main text. The values for G(E F ) are summarized in Table   S1 . S1: Zero-bias conductance G(E F ) = T(E F )·G 0 for full monolayer junctions, Θ =1 and single molecule junctions, Θ =1/16. G 0 here refers to the quantum of conductance that corresponds to 2e 2 /h.
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Current-Voltage Characteristics
(-Pyr ad ) 0.133 0.004 Figure S3 shows the voltage dependent current per molecule for the investigated systems at different molecular packing densities Θ, ranging from full monolayer, Θ=1, to Θ=1/2, Θ=1/4, Θ=1/8 and finally the single molecule situation, Θ=1/16. Figure S3 : Voltage dependent current per molecule for (-CH2SH), (-SH), (-NC) , (-Pyr) and (-Pyr ad ) junctions at different molecular packing densities Θ derived from the transmission functions via the Landauer equation.
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Cumulative charge transfer
Further insight into the implications of the charge rearrangements can be obtained by integrating ∆ρ over the transport direction, z:
. This yields the total amount of transferred charge per unit cell from left to right of a plane at z . Figure S4 Figure S5 shows the (x-y)-plane averaged change in the electrostatic energy due to metal-molecule bonding of all investigated systems at different molecular packing densities Θ. The corresponding contour plots in the plane of the molecules can be found in the main text in Figure 5 . The values for ∆E BD in Table 1 of the main text are obtained from these plane-averaged quantities as the value in the center of the molecular junction.
Evolution of the Bond Dipole with Packing Density
S5 Figure S5 : Bond dipole ΔE BD for all investigated molecular junctions with different docking groups: (-CH 2 S), (-S), (-NC) , (-Pyr) and (-Pyr ad ) at different packing densities Θ. 
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Bond Formation between (-NC) anchoring group and Au substrate
